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I. INTRODUCTION
Since 1990, assets under management in the mutual fund industry have increased by more than six-fold to $14 trillion by end-2003. A rapidly growing middle class in both mature and emerging markets suggests that the growth of this industry should continue, going forward, helped by increased acceptance and adoption of defined-contribution pension plans based on individual retirement savings. Hence, the mutual fund industry is playing an increasingly important role in channeling household savings to different asset classes.
In recent times, the positive diversification and yield-pick up effects of including emerging market securities into mature market investors' portfolios have received a lot of coverage in the financial press. On the other hand, it has been argued that the increased volatility observed in emerging equity markets during the 1990s could be partly attributed to the proliferation of foreign dedicated emerging markets investment funds. Thus, one of the biggest concerns among emerging market policymakers is whether foreign mutual fundsamong other institutional investors-could be a destabilizing force in local capital markets, with severe knock-on effects for the real economy. Specifically, do the dynamics of retail net flows to mutual funds in emerging markets affect equity returns in emerging markets?
Although mutual funds are typically categorized as institutional investors-an investor class normally deemed fairly stable through boom and bust cycles, as observed during the U.S. equity market crash in 1987-mutual funds are inherently different from their counterparts in the hedge funds, pension and insurance industries. Notably, underlying investors (or shareholders) in mutual funds are able to exert a much greater degree of "control" over these funds via cash injections or redemptions at any time. In other words, trades by mutual funds may reflect either the result of independent institutional decision to buy or sell, or the institution's reaction to its individual investors' decision to buy or sell, or both. More importantly, retail investors are more likely to be less informed about a country's or region's economic fundamentals, and hence, more prone to herding behavior.
This paper contributes to the academic literature by focusing specifically on the impact of retail investor decisions on the performance of emerging equity markets. Contrary to fund managers, retail investors are not constrained by specific mandates imposed on the former. Specifically, we contemplate the possible impact of investment decisions by United Statesbased (dedicated) mutual fund retail investors on the returns and volatility in emerging equity markets, using vector autoregression (VAR) analysis. In other words, our objective is to observe the extent to which asset reallocation decisions by retail investors drives the behavior of mutual fund managers, and their consequent impact on emerging equity markets. Within this framework, we also consider the effects of any reallocation decision by investors in crossover global and international equity funds, as well as in fixed income and money market funds.
Our findings, based on weekly data from July 1991 to December 2003 and focused on the pre-and post-Asian crisis periods, could be summarized as follows. First, we find that allocations by U.S. retail investors to crossover funds appear to have a significant impact on emerging market returns in both periods analyzed. Second, U.S. retail investors also appear to have become more discriminating across emerging market regions, by focusing on the individual regions rather than on emerging markets as a generic asset class. Finally, the results also suggest that investment decisions by portfolio managers are largely driven by retail investor allocations as there appears to be little lag between retail net flows and market movement. The paper is structured as follows. Section II discusses the related literature, while Section III details the data used in our analysis. The research method is presented in Section IV, followed by a discussion of the empirical results in Section V. Section VI concludes.
II. RELATED LITERATURE
The existing empirical evidence suggests that redemptions by retail investors appear to be the key factor underlying the herding behavior observed in mutual funds both in and outside the United States. For example, Kaminsky, Lyons and Schmukler (2000) found evidence of momentum trading by United States-based dedicated Latin American mutual funds during both crisis and non-crisis periods, when analyzing the funds' investment strategies at the individual portfolio level to distinguish between the actions of fund managers versus underlying investors. They find that contemporaneous momentum trading appears stronger during crisis periods, and tend to be more pronounced for fund investors than for fund managers. On the other hand, lagged momentum trading appears stronger for fund managers during non-crisis periods. 2 Also, fund investors appear largely responsible for contagion trading, whereby they systematically sell off assets from one country when asset prices fall in another. Separately, Kim and Wei (2002) find strong evidence of herding behavior among non-resident individual investors relative to individual investors in Korea. Kaminsky, Lyons and Schmukler (2001) find that injections and redemptions by shareholders into and out of emerging market mutual funds during the 1990s crises periods have been large relative to total funds under management. Since the cash held by managers-which may be used to help buffer portfolios from redemptions-does not appear to fluctuate significantly during injections and redemptions, they attribute these observed flows to the shareholders' investment decisions. Gelos (2003a, 2003b) test herding behavior amongst mutual funds, using implied flows from asset-position data covering 80 percent of dedicated emerging market equity funds worldwide. They find that herding behavior is stronger in open-end funds than in closed-end funds, since the latter are not subject to redemptions by individual investors. The finding suggests that withdrawal decisions by individuals, rather than fund managers, are responsible for the retrenchment of funds from emerging markets during crises. On the other hand, herding behavior is moderate, and does not appear to be neither more prevalent nor stronger during crises periods to account for past high volatility episodes in international capital markets.
In contrast, several studies on the investment pattern of United States-based mutual funds in emerging markets actually suggest that neither shareholders nor portfolio managers' investment behavior exacerbates market volatility during emerging markets crises. Rea (1996) , for instance, finds that shareholders in U.S. emerging market equity funds did not redeem shares in large volumes during the distress periods experienced from 1991 to 1996. His evidence also suggests that portfolio managers frequently play a stabilizing role by purchasing shares when prices are falling. Also, stock position liquidations are typically small relative to the outstanding holdings. Moreover, portfolio managers of these funds do not appear to reallocate investments between countries in a way that would have intensified price swings. Post and Millar (1998) find that portfolio managers of U.S. open-end emerging market equity funds reacted calmly to the Asian crisis, as did shareholders in their funds. They show that liquidations during that period were largely limited to Asia-only funds, and argue the liquidations likely took place in response to some shareholder redemptions. Rea and Marcis (1996) conclude that international equity fund investors in the U.S. are generally experienced investors with a basic understanding of investment risk and have long-term investment objectives and horizons.
3 Their evidence indicates that shareholders in U.S. emerging market equity funds did not suddenly redeem shares in large volumes during periods of market weakness in the 1990s-any withdrawal tended to be made in modest amounts and over a period of time.
It should be noted, though, that home-bias by foreign investors could dampen fund flows to dedicated emerging market mutual funds, limiting the funds' impact on emerging market equity returns. 4 For instance, investors in the United States continue to prefer domestic equity funds over foreign equity funds (see Figure 1) . Of a total of $310 billion net cash inflows to equity funds in 2000, only $50 billion were allocated to dedicated foreign equity funds. As documented by Ong and Sy (2004) , U.S. mutual fund allocations to emerging market equities represent only a very small share of emerging market capitalization. They estimate that the $63 billion invested by U.S. mutual funds in emerging market equities as of end-2003, only represent 2 percent of their total capitalization, compared to 6.6 percent of the total capitalization held by local mutual funds. 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 
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III. THE DATA
Our study uses weekly data from AMG Data Services which records net flows of U.S. retail investors into and out of dedicated and crossover equity mutual fund sectors, for the period of 31 July 1991 to 31 December 2004; the pre-1997 Asian crisis period covers the period from 31 July 1991 until 25 June 1997. The database covers some 16,900 open-end mutual funds, with aggregate net asset value of $6.3 trillion. The AMG flows dataset excludes distributions to investors, which means that it provides a more accurate reflection of actual marginal investor activity, that is, it shows the net new money moving into or out of a particular fund sectors.
For the purpose of this study, we examine the relationship between changes in net cash flows and the performance of emerging market equities. Our sample includes the following types of funds:
• Dedicated emerging markets funds: Asia-Pacific (ex-Japan) Equities; Latin America Equities; Emerging Markets Equities; • Dedicated mature markets funds: U.S. Equities; European Equities; Japan Equities; • Crossover funds: Global Equities; International Equities. Flows to U.S. Treasury funds and money market funds are also included to determine the impact, if any, of reallocations across asset classes by retail investors. Weekly emerging markets equities returns of interest to this study are obtained from U.S. dollar-denominated Morgan Stanley Capital International (MSCI) indices, namely:
• the Emerging Markets Free Index; 7
• the All Country Far East ex Japan Index; 8 and • the Emerging Markets Latin America Index.
9 Table 1 summarizes the descriptive statistics of the series used in this study. The Latin America equity markets has posted the highest average weekly return over the sample period, of 0.14 percent, while emerging market equities as a whole have posted the lowest, at 0.08 percent. Among equity funds, changes in net flows to Japan equity funds have been the most volatile over the sample period, notably in the first-half of the 1990s. Changes in net flows to Latin America equity funds rank second in terms of volatility, which has largely occurred since 1998. Interestingly, weekly average net flow changes to crossover international equity funds have been the largest, followed closely by Japan equity funds. Table 1 also shows the risk-adjusted returns of the different markets included in the study. The highest Sharpe ratio corresponds to Asia-Pacific (ex-Japan), 0.14, followed by Latin American markets, 0.11. Emerging markets as a whole have a low Sharpe ratio of 0.03. Japanese equity funds show the largest weekly average changes in net flows and standard deviation of 0.34 percent and 2.52 percent, respectively. Net flow changes in global and U.S. equity funds have been the least volatile, with a weekly standard deviation of 0.25 and 0.38 percent, respectively, while Europe equity funds have shown the smallest weekly average change in net flows of 0.09 percent. Figure 2 shows changes in net cash flows to for individual emerging market funds, while Figure 3 illustrates returns for the three emerging market equity indices. 
IV. EMPIRICAL FRAMEWORK
Assessing the impact of net order flows to equity funds on emerging market equity returns can be done using the vector autoregression (VAR) approach, as first suggested by Hasbrouck (1991a, b) . This approach allows us to determine the significance of the relationship between the variables, as well as measure the extent to which the variability in equity returns is affected by the variability in changes in investor flows.
The VAR method is briefly explained here. Given the vector of n endogenous variables, Y t =(y 1t , y 2t ,..., y nt )', the corresponding unrestricted VAR system of order p is given by:
(1)
where c is a n-vector of constant terms, Φ i , i=1,...,p are n-by-n coefficient matrices, and ε t is a vector of uncorrelated, independent, and identically distributed error terms. The error terms are also serially uncorrelated. Under certain technical conditions, described in detail in econometrics texts like Hamilton (1994) , the vector autoregression system in equation (1) admits the following vector moving average representation (VMA): σ is the variance of the innovation to variable y j . In this manner, we are able to determine the impact of net retail flows of U.S.-based equity mutual funds on emerging markets equity returns. Note that our VAR framework does not choose a particular ordering of the variables entering equation (1), and hence it is a statistical description of the dynamic interrelations between the variables analyzed. While a structural VAR may offer some advantages for interpreting the data since it forces error terms to be orthogonal, it requires specifying a priori a casual ordering of the variables, which we do not deem appropriate for this study.
V. RESULTS
This section analyzes the empirical evidence from applying the above model to the retail investor flows data. We divide the sample into pre-and post-emerging markets crises subperiods, defined as July 1991 to June 1997 and July 1997 to 31 December 2003, respectively. This enables to test whether the inter-related dynamics between flows and equity returns are robust over different time periods and market conditions. We consider both the contemporaneous and lagged effects of changes to the fund flows of several funds on emerging markets, as represented by the returns on the Emerging Market, Asia-Pacific (exJapan) and Latin America equity indices. Equations (1), (2), and (4) are estimated separately for these three return series, including as additional endogenous variables the following net flow series: dedicated emerging market equity funds, dedicated mature market equity funds (Europe, Japan and the United States), crossover equity funds (global and international), U.S. treasury funds and U.S. money market funds. Tables 2 to 4 report the respective pre-and post-crisis results of the estimated VAR(4) systems from equation (1) and the long-term impact of each variable on subsequent realizations of the other endogenous variables from equation (4).
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We find notable similarities in the results across both periods. Generally, the VAR results In Table 2 suggest that innovations in net flow changes to emerging markets, Europe and U.S. equity funds are key common factors affecting returns volatility in emerging equity markets. In Table 3 , the variance decomposition suggests that net flow changes to emerging market equity funds explain the biggest proportion of innovations in equity returns of the Asia-Pacific (ex-Japan) region, in both the pre-crisis (44 percent) and post-crisis (40 percent) periods. Volatility in net flow changes to Europe equity funds has become more important for this region post-crisis, compared to the pre-crisis period. Table 4 suggests that the volatility in net flow changes to both Europe and the United States equity funds continue to explain the biggest proportion of innovations in equity returns in Latin America (both more than 20 percent over both sub-periods). Further, the volatility in net flow changes to crossover global equity funds appear to have increased in importance, in terms of their impact on this region. Interestingly, variations in net flow changes to U.S. Treasury funds have become more important for emerging markets as a whole (16 percent) and Latin America equities (11 percent), post-crisis (see Tables 2 and 4 ). This implies a more important "safe haven" role for U.S treasuries, in the post-crisis period.
The VAR OLS coefficients presented in Tables 2, 3 and 4 also provide some indication of market movements. Retail investors appear to consider the Asia-Pacific (ex-Japan) region to be a U.S. "play"-allocations to U.S. funds tend to herald a rise in Asia-Pacific (ex-Japan) markets in the same week (both pre-and post-crisis). The opposite appears to be the case for Latin America equity returns (pre-crisis), with regional markets rising, when retail net flows to U.S. mutual funds fall. It is notable that, although Japan is the major economy in the Asia region, variations in net flow changes to Japan equity funds do not appear to play an important a role in affecting the variance in equity returns in the Asian region; allocations into and out of the Japan funds do not seem to have any significant effect on the other Asian markets. Given that equity returns in Japan and the rest of Asia have become increasingly correlated since the early-1990s (see Figure 4) , this suggests that the U.S. retail investor base for Japan and Asia-Pacific (ex-Japan) may be segmented to some degree. It appears that investors tend to reallocate within the individual regional funds and the emerging markets funds group during both periods, as evidenced by the opposite signs of the respective coefficients in each table. Interestingly, retail investor allocation behavior appears to have changed somewhat between the pre-and post-crisis periods. Notably, these investors appear to have become more discriminating in assessing the individual regions separately following the crisis, instead of just viewing emerging markets as a single asset class. For instance, there appears to have been, in aggregate, a reallocation from emerging market funds to individual regional funds, post-crisis. Moreover, changes in net flows to individual regional funds seem to have had a greater positive impact on their corresponding equity markets post-crisis, compared to the pre-crisis period. Allocations by U.S. retail investors to crossover equity funds also appear to have a significant impact on emerging market returns, across both sub-periods.
Our findings also suggest that portfolio managers' decisions are largely driven by retail investor decisions. The relatively short lags (within 2 weeks) between the changes in net fund flows and their apparent effect-direct or otherwise-on emerging equity markets provide evidence that portfolio managers react quite rapidly to allocation decisions by retail investors.
VI. CONCLUSION
Among institutional investors, a defining feature of the mutual fund is that underlying investors exert a much greater degree of control in the institution's investment decisions in the short-term, via injections or redemptions. Meanwhile, one of the main concerns for emerging markets is that foreign institutional investors-such as mutual funds-may have the ability to cause significant volatility in local capital markets as a result of their asset reallocation decisions.
In this paper, we examine the impact of allocation decisions by U.S. retail investors of mutual funds, in emerging equity markets. Using a VAR model, we find that allocation decisions by retail investors involving Emerging Markets, Europe and U.S. equity funds tend to affect the volatility of returns in emerging equity markets. Notably, innovations in net flow changes to mature Europe equity funds are more important for the volatility in both the AsiaPacific (ex-Japan) and Latin America markets compared to the variability in the dedicated (emerging market) regional funds. This suggests that variability in reallocations into and out of these mature market funds provide a better indication of the volatility in emerging markets, than any activity in the specific-region funds.
The trend in U.S. retail investor allocations between the pre-and post-crisis periods seems to suggest that investors have become more discriminating in assessing the individual emerging market regions. The performance in the emerging equity market asset class appears to be increasingly driven by flows to individual regions, rather than to emerging markets as a whole. We also find the suggestion of investor segmentation between Japan and other Asia equity markets. Furthermore, allocations by U.S. retail investors to crossover funds appear to have a significant impact on emerging market returns. Finally, our findings also confirm that fund managers' actions are driven by retail investor allocations, and usually within a twoweek period, as evident in the impact of retail flow changes on emerging equity market returns. 
